Three new aspidosperma-type alkaloids, 3-oxo-11-hydroxytabersonine (2), 11-hydroxytabersonine N-oxide (3) and 11-methoxytabersonine N-oxide (4), along with three known ones were isolated from the twigs and leaves of Melodinus suaveolens. The structures of the new compounds were elucidated by using spectroscopic methods, and circular dichroism experiments. The known compounds were identified by comparing their spectroscopic data with those reported in the literature.
The plant Melodinus suaveolens (Hance) Champion ex Benth. is widely distributed in southwestern China, for example in Sichuan and Guizhou provinces. The twigs and leaves of M. suaveolens are used as traditional Chinese medicine for the treatment of pediatric malnutrition, dyspepsia, stomach ache, hernia and pediatric meningitis [1] . This genus has been shown to be a good source of monoterpenoid indole alkaloids, particularly aspidosperma-type alkaloids, which originate from the condensation of tryptophan with secologanin [2] . The crude alkaloid mixtures and purified alkaloids from some Melodinus species have demonstrated antitumor [3] , antibacterial [4] and antimitotic activities [5] . As part of our continuing investigation of monoterpenoid indole alkaloids [6], three new aspidosperma-type alkaloids, 3-oxo-11-hydroxytabersonine (2), 11-hydroxytabersonine N-oxide (3) and 11methoxytabersonine N-oxide (4), together with 3 known alkaloids, 11-hydroxytabersonine (1) [7a] , tabersonine N-oxide (5) [7b], and vincadifformine N-oxide (6) [7c] were isolated from the leaves and twigs of M. suaveolens.
The molecular formula of 2 was established to be C 21 H 22 N 2 O 4 from its HR-ESI-MS (m/z 367.1657 [M+H] + , calcd for C 21 H 23 N 2 O 4 , 367.1652). The IR spectrum of 2 revealed the presence of hydroxyl (3373 cm -1 ) and carbonyl (1658, 1655 cm -1 ) groups, and an aromatic ring (1498, 1463 cm -1 ). The UV spectrum of 2 showed absorption maxima characteristic of a β-anilinoacrylate chromophore (325, 253 nm . The 13 C NMR spectrum displayed twenty-one carbon signals, including two carbonyl, ten olefinic, two quaternary, a methoxyl, a methyl, a methine and four methylenes. With the aid of 1 H-1 H COSY, HSQC and HMBC experiments, the 1 H and 13 C NMR signals of 2 were assigned as shown in Table 1 . Comparison of the NMR data of 2 with those of the known compound 11-hydroxytabersonine (1) [7a] revealed their structural similarity, except for a carbonyl ( C 163.5) instead of a methylene in 2. The HMBC correlations between H-15/H-14 and C-3 indicated that the carbonyl was located at C-3 ( Figure 2 ). The ROESY correlations between H-9 and H-5α/H-21 suggested that H-5α and H-21 were on the same side (α-oriented). Furthermore, H-19, H-17α and H-21 were also assigned on the same side on the basis of the ROESY correlations. The absolute configuration of 2 was identical to that of the known compound 11-hydroxytabersonine (1), since they showed similar negative Cotton effects at 323 ( ε -68.2) and positive Cotton effects at 238 ( ε +52.4) and 215 ( ε +34.8) in the CD measurement ( Figure 3) . Thus, the structure of 2 was elucidated as 3-oxo-11-hydroxytabersonine. (1) 2016 Zhang et al. Table 1 : NMR data of compounds 2-4 (CD 3 OD, δ in ppm, J in Hz) a . no. . The 13 C NMR spectrum displayed twenty-one carbon signals, including a carbonyl, ten olefinic, two quaternary, a methoxyl, a methyl, a methine and five methylenes ( Table 1) . Detailed examination of 1D and 2D NMR spectra of 3 and comparison with those of the known compound 11-hydroxy-tabersonine (1) [7a] revealed that 3 was an N-oxide of compound 1. The characteristic downfield shifts of C-21, -5 and -3 [ C 85.8, 69.3, 64.0, δ H 3.64 (1H, s) , 3.77 (1H, m), 3.54 (1H, m), 4.25 (1H, dd, J = 17.0, 3.8 Hz), 4.18 (1H, d, J = 17.0 Hz)] in 3 further confirmed the oxidation of N 4 . Furthermore, the CD spectrum of 3 showed the same Cotton effects as that of 1 (Figure 3) . Accordingly, the structure of 3 was elucidated as 11-hydroxytabersonine N-oxide.
Compound 4 was isolated as yellow powder. The HR-ESI-MS displayed an [M+H] ＋ peak at m/z 383.1965 (C 22 H 26 N 2 O 4 ), 14 mass units higher than that of 3. Compound 4 was readily identified as 11-methoxytabersonine N-oxide from 1 H and 13 C NMR data (Table  1) , together with the HMBC correlation between δ H 3.80 (3H, s, -OMe) and C-11 ( C 162.3).
Experimental

General experimental procedures:
Optical rotations were recorded on a Jasco P-1020 digital polarimeter, UV spectra on a Jasco V-550 UV/VIS spectrophotometer with a 1 cm length cell, and IR spectra on a Bruker Equinox 55 infrared spectrometer with KBr discs. CD spectra were recorded on a Chirascan spectrometer (Applied Photophysics Ltd) at 25 o C for 200-400 nm with a quartz cell of path length 1 cm. HR-ESI-MS data were measured on an Agilent 6210 ESI/TOF mass spectrometer. NMR experiments were performed on Bruker AV-500 and AV-600 spectrometers. Column chromatography (CC), were performed on silica gel (200-300 mesh, Qingdao Marine Chemical Inc., Qingdao, China) and Sephadex LH-20 (Pharmacia Biotech AB, USA). Preparative high-performance liquid chromatography (HPLC) was carried out on an Agilent 1260 system equipped with a G1310B Iso pump, a G1365D MWD VL detector and a CAPCELL PAK MGII C 18 reversed-phase column (20×250 mm, 5μm, Shiseido Fine Chemicals Ltd., Japan).
Plant material:
The twigs and leaves of M. suaveolens were collected in Jinxiu, a Yao Autonomous County of Guangxi province of China, in September of 2013, and identified by Dr Jing-Quan Yuan (Guangxi Medicinal Herb Garden). A voucher specimen (No. CP2013093001) is deposited in the herbarium of the College of Pharmacy, Jinan University, Guangzhou, China.
